Reagents and antibodies
Thiazole antibiotic (thiostrepton) and Bax 6A7 monoclonal antibodies were purchased from Sigma Aldrich (St Louis MO, USA). Antibodies against SKP-2, caspase-9, p27 and cleaved caspase-3, were purchased from Cell Signaling Technologies (Beverly, MA, USA). FoxM1, Cytochrome c, cIAP1, cIAP2, caspase-3 and poly-(ADP) ribose polymerase (PARP), cyclin A, cyclin B1 and pRb antibodies were purchased from Santa Cruz Biotechnology Inc. (Santa Cruz, CA, USA). XIAP, survivin and caspase-8 antibodies were purchased from R&D (Minneapolis, MN, USA). MMP-9 and MMP-2 antibodies were purchased from Anespec (San Jose, CA, USA). Beta-actin and Aurora B antibodies were purchased from Abcam (Cambridge, MA, USA). Annexin V kit was purchased from Molecular Probes (Eugene, OR, USA). DNA laddering kit was purchased from Roche Pharmaceuticals (Indianapolis, IN, USA).
Cell growth studies by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assays
Initially, DLBCL cells were incubated at a concentration of 10 4 cells in triplicates in a 96-well format. Cells were then treated with different doses of thiostrepton and bortezomib for 48 h in a final volume of 0.2 mL for 48 h. Cell viability was measured by MTT cell viability assay, as previously described.
1,2 Six wells for each dosage including vehicle control were analyzed for each experiment.
Live dead assay
To measure cell death, Live-Dead assay (Invitrogen, Eugene, OR, USA) was used as described by the manufacturer. Briefly, following treatment, 1¥10 6 DLBCL cells were incubated in 1 mL of PBS containing 50 μM calcein AM and 8 μM ethidium homodimer and visualized under an Olympus fluorescent microscope using a longpass filter.
Cell cycle analysis, annexin V staining, and DNA laddering DLBCL cell lines were treated with different concentrations of thiostrepton as described in the figure legends. For cell cycle analysis, cells were washed once with PBS and re-suspended in 500 μL hypotonic staining buffer and analyzed by flow cytometry as described previously. 3 For detection of apoptosis, cells were harvested and percentage apoptosis was measured by flow cytometry after staining with flourescein-conjugated annexin-V and propidium iodide and DNA laddering using a 1.5% agarose gel as described previously.
4
Cell lysis and immunoblotting
Cells were treated with thiostrepton as described in the figure legends and lysed as previously described. 5 We separated 15-20 μg of proteins by SDS-PAGE and transferred to polyvinylidene difluoride membrane (PVDF) (Immobilion, Millipore). Proteins were immunoblotted with different antibodies and visualized by the enhanced chemiluminescence (Amersham, Piscataway, NJ, USA) method.
Soft agar colony assays
Soft agar colony experiments were performed according to the manufacturer's protocol (Chemicon International, Temecula, CA, USA). Briefly, following treatment with thiostrepton for 24 h, 2500 cells were plated in 0.5mL culture medium containing 0.4% (v/v) top agar and 20% FBS layered over a basal layer of 0.8% (v/v) agar and 20% FBS with culture medium and allowed to grow for four weeks. 6 Following four weeks of incubation, cells were stained at a final concentration of the 1 mg/mL cell stain solution that was supplied with the kit and counted manually.
Cell invasion and migration assays
Cell invasion and migration assay were performed using 24-well Transwell Permeable Supports with 8-lM pores (Corning, Lowell, MA, USA). Cells were suspended in serum-free medium and seeded into Transwell inserts either uncoated (for migration assay) or coated (for invasion assay) with growth factor-reduced Matrigel (BD Biosciences, Bedford, MA, USA). Bottom wells were filled with complete media and after 24 h cells were stained with Diff-Quick stain set (Fisher Scientific, Pittsburg, PA, USA) and photographed under a fluorescent microscope.
ELISA assay for MMP-2 secretion
culture media were collected and centrifuged to remove cellular debris. The assay was performed using MMP-2 ELISA kits (R&D System, Minneapolis, MN, USA) according to the manufacturer's instruction.
Measurement of mitochondrial potential and cytochrome c release
After treatment of DLBCL cell lines with thiostrepton for 48 h, mitochondrial membrane potential was measured using JC1 dye and release of cytochrome c was analyzed using immunoblotting of cytosolic protein fractions as described previously. 3 
Detection of Bax conformational changes
Cells were treated with 10 μM thiostrepton for various time periods and lysed with Chaps lysis buffer (10mM HEPES (pH 7.4), 150 mM NaCl, 1% Chaps), immunoprecipitated with anti-Bax-6A7 monoclonal antibody and Bax conformation was detected as described earlier. 4 Gene silencing using siRNA FoxM1 siRNA, SKP-2 siRNA and scrambled control siRNA were purchased from Qiagen (Valencia, CA, USA). Cells were transfected using Lipofectamine 2000 (Invitrogen, Carlsbad, CA, USA) for 6 h following which the lipid and siRNA complex was removed and fresh growth medium was added. Cells were either lysed 48 h after transfection or treated with thiostrepton and specific protein levels were determined by Western blot analysis with specific antibodies. The sequences of the siRNA used in the study were:
FoxM1 (1) Online Supplementary Figure S4 . Synergistic apoptotic response of thiostrepton and bortezomib in DLBCL cells. SUDHL4 and OCI-LY19 cells were treated with various combinations of thiostrepton and bortezomib for 48 h and dose effect (A and C) and fractional effect (B and D) graphs were generated using Calcusyn software. Apoptotic response analysis was performed as mean±SD values normalized to control. Combination indices were calculated using the Chou-Talalay method.
